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Claims 

1. An oral application composition characterized by comprising 0.0005-10 wt% of 
oil-soluble extract of glycyrrhiza or plant of the same genus and 0.005-5 wt% of %-menthol [sic; 
1 -menthol] or %-carvone [sic; 1-carvone] compounded. 

2. The oral application composition of Claim 1, wherein the oil-soluble extract is 
glabridin or glabrene. 

3. The oral application composition of Claim 1, wherein the oil-soluble extract is 
licochalcone A or licochalcone B. 

4. The oral application composition of Claim 1, wherein the oil-soluble extract is 
licocoumarone. 

Detailed Explanation of the Invention 
Industrial application field 

This invention pertains to an oral application composition for tooth powder, mouthwash 
or paste, which is useful for prevention or treatment of dental caries or periodontal diseases by 
inhibition of pathogenic bacteria for dental caries and periodontal diseases. 

Prior art and problems 

Dental caries and periodontal diseases are infectious diseases caused by certain kinds of 
bacteria in the oral cavity. A typical example of bacteria causing dental caries is Streptococcus 
mutans, and as bacteria causing periodontal diseases, gram-negative anaerobic bacteria, the 
typical example of which is Bacteroides gingivalis, have been mentioned as candidates. From 
this viewpoint, attempts have been made to inhibit these pathogenic bacteria by using 
antibacterial agents as a means to prevent or treat dental caries and periodontal diseases. For 
example, synthetic antibacterial agents such as chromehexidine [sic, chlorohexidine], 
cetylpyridinium chloride, etc., were compounded in tooth powder or mouthwash, and their 
effects were confirmed. 

However, considering long-term use and application inside the mouth, the use of 
natural-origin antibacterial agents is preferable with respect to safety. However, no sufficient 
studies have been carried out on natural-origin antibacterial agents against pathogenic bacteria 
inside the oral cavity. 

In recent years, various studies on extracts of glycyrrhiza have been carried out, and their 
oil-soluble fraction has been found to have useful actions such as antioxidant action (Japanese 
Kokai Patent Application No. Sho 58[1983]-217583), enzyme-inhibition action (Japanese Kokai 
Patent Application No. Hei 1[1989]-149706), antibacterial action (Japanese Kokai Patent 
Application No. Sho 59[1984]-46210), etc., and the antibacterial action has been evaluated. In 
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the case of antibacterial action evaluated to date against various bacterial species, the 
antibacterial action against gram-negative bacteria has been found to be weak (Fragrance 
Journal, 6, 122-125, 1989), and very little evaluation has been done of the effects against oral 
cavity bacteria. Especially in the case of periodontal disease pathogenic bacteria, which are 
gram-negative bacteria, the effects are completely unknown. 

Means to solve the problems 

The inventors of the present invention considered the circumstances and studied 
applications of the oil-soluble fraction of glycyrrhiza to the prevention or treatment of 
periodontal diseases. As a result, they found that the oil-soluble extract of glycyrrhiza (called 
oil-soluble glycyrrhiza extract, below) showed surprisingly high antibacterial actions against 
Bacteroides gingivalis, which is a gram-negative anaerobic periodontal disease pathogenic 
bacterium, if a small amount of 1 -menthol or 1-carvone was added to the oil-soluble glycyrrhiza 
extract, the antibacterial activity was markedly enhanced, and the mixture showed strong 
antibacterial activity against not only Bacteroides gingivalis but also Streptococcus mutans that 
causes dental carries and Actinomyces viscosus that causes gingivitis, and they arrived at the 
present invention. 

Specifically, this invention provides an oral application composition comprising 
oil-soluble glycyrrhiza extract or preferably an oral application composition comprising 
oil-soluble glycyrrhiza extract and 1 -menthol or 1-carvone compounded. The oral application 
composition of this invention causes marked inhibition of pathogenic bacteria of dental caries 
and periodontal diseases and is very useful for prevention or treatment of these diseases. 

The oil-soluble glycyrrhiza extract used as an antibacterial component in the oral 
application composition of this invention is an oil-soluble extract of glycyrrhiza or a plant of the 
same species [sic; genus] such as Glycyrrhiza glabra Linne, Glycyrrhiza inflata Batalin, 
Glycyrrhiza araleasis, etc., and especially, the extract from the root is preferably. These extracts 
have been found to contain glabridin, glabrene, licochalcone A, licochalcone B, licocoumarone, 
etc., as active components, and as an oil-soluble glycyrrhiza extract of this invention, one 
containing one, two or more of these active components in a high content, for example, 0.5 wt% 
or higher as a dry extract weight, is preferable. Furthermore, as an oil-soluble glycyrrhiza extract, 
one, two or more isolated or concentrated products of these active components may be used. 

The oil-soluble glycyrrhiza extract is generally prepared by extracting glycyrrhiza or a 
plant of the same species, preferably the root, with an organic solvent such as methanol, ethanol, 
acetone, ethyl acetate, chloroform, etc. The extraction raw materials can be the raw or dried 
plant, or alternatively, it may be a residue or aqueous extraction of the plant to obtain 
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glycyrrhizin, which is useful as a sweetener. The specific extraction procedures may be any of 
the known conventional methods of extraction with organic solvents. 

In this invention, the amount of oil-soluble glycyrrhiza extract is in the range of 
0.0005-10 wt%, preferably 0.005-5 wt% compounded as a dry extract weight relative to the total 
amount of the oral application composition prepared to obtain the desired effects. 

Furthermore, the addition of 1 -menthol and/or 1-carvone is preferable as described 
above, and as a result, the antibacterial activity is increased. The amounts of 1 -menthol and 
1-carvone to be compounded are respectively in the range of 0.005-5 wt% relative to the total 
amount of the oral application composition, and as a result, the desired effects of elevating the 
antibacterial activity are exhibited. If the amount is larger than the above range, the flavor of the 
oral application composition is affected, and it is not preferable. 

The oral application composition of this invention is usable according to conventional 
procedures in a desired form such as tooth powder, mouthwash, toothpaste, chewing gum, candy, 
etc., and other components to be used are not especially restricted, and those components 
conventionally used in this type of composition may be compounded. 

Application examples 

This invention is explained specifically in detail by using application and test examples 
as follows. 

Application Example 1 

To 1 kg each of the roots of glycyrrhiza (Glycyrrhiza glabra Linne) and glycyrrhiza 
(Glycyrrhiza inflata Batalin), 10 L of anhydrous ethanol were added, and extraction was carried 
out for 5 h by refluxing the mixture. The extract solution prepared was concentrated under 
reduced pressure, 10 L of ethyl acetate were added to the dry residue obtained, and the extraction 
was carried out for 5 h. The respective ethyl acetate extracts were concentrated under reduced 
pressure and dried to obtain about 30 g of extract A and extract B, respectively. 

The contents of typical flavonoids were quantitatively determined by HPLC for extracts 
A and B, and the results obtained were as follows. 

Extract A: about 10% of glabridin and about 3% of glabrene 

Extract B: About 20% of licochalcone A and about 1.5% of licochalcone B 

Application Example 2 

To 2 kg of the root of glycyrrhiza (Glycyrrhiza araleasis), 10 L of a mixture of 
hexane:ethanol = 2:1 were added, and extraction was carried out for 2 h by refluxing. The extract 
solution was concentrated under reduced pressure to dryness to obtain about 40 g of extract C. 



Extract C was found to contain about 2% of licocoumarone as a typical flavonoid. 



Application Example 3 

A toothpaste compounded with the oil-soluble glycyrrhiza extract A and 1-carvone was 
prepared with the following composition. 



Aluminum hydroxide 


45% 


Carragheenan 


0.5 


Sodium alginate 


0.5 




0.3 


Propylene glycol 


0.3 


Sorbitol solution 


30 


Sodium laurylsulfate 


1.2 


Diethanolamide laurate 


1.5 


Sodium saccharin 


0.1 


Oil-soluble glycyrrhiza extract A 


0.1 


1-Carvone 


0.5 


Purified water 


Remainder 


Total 


100% 



Application Example 4 

A mouthwash compounded with the oil-soluble glycyrrhiza extract C and 1 -menthol 
compounded was prepared with the following composition. 



Ethyl alcohol 15.0% 

Sorbitol 10. 

Citric acid 0.05 

Sodium citrate 0.2 

Sodium benzoate 0.2 

Sodium laurylsulfate 0.2 

Sodium saccharin 0.05 

Blue#l 0.001 

Oil-soluble glycyrrhiza extract C 0.02 

1 -Menthol 0.05 

Purified water Remainder 

Total 100.0% 
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Application Example 5 

A chewing gum was prepared with the following composition by using conventional 
procedures. 



Chewing gum base 20% 

Powder sugar 51.15 

Glucose 10 

Starch syrup 18 

Oil-soluble glycyrrhiza extract B 0.05 

1 -Menthol 0.8 
Total 100.0% 



Application Example 6 

A candy was prepared with the following composition by using conventional procedures. 



Granular sugar 46.8% 

Starch syrup 52.34 
Citric acid 0.3 
Oil-soluble glycyrrhiza extract A 0.03 
Oil-soluble glycyrrhiza extract C 0.03 
1-Carvone 0.5 
Total 100% 



Test Example 1 

The minimum inhibitory concentration (MIC) on three kinds of oral cavity bacteria was 
determined for the oil-soluble glycyrrhiza extracts A, B and C prepared in Application 
Examples 1 and 2, as well as 1 -menthol and 1-carvone by using the liquid culture medium 
dilution method using a brain-heart infusion broth (BHI broth). As a positive control, 
cetylpyridinium chloride, which is an antibacterial agent, was used. A cell suspension prepared 
to about 10 8 cells/mL and test drugs prepared at various concentrations were mixed in BHI broth, 
anaerobic (H 2 10%, C0 2 5% and N 2 85%) cultivation at 37°C was carried out for 48 h, and 
subsequently, the bacterial growth was examined by the naked eye. The minimum concentration 
showing no proliferation was considered to be the MIC (jxg/mL). The results obtained are shown 
in Table 1. 
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Table 1 













A 


B C 


1 X • 5a 

1F013955 


0.78 


50 


50 100 >800 >800 


I T14V 


0.39 


12.5 


25 50 >800 >800 


L 'JX381 


0.78 


3.13 


6.25 6.25 >800 >800 



Minimum inhibitory concentration: |ig/mL 



Key: 1 Oil-soluble glycyrrhiza extract 

2 Bacterium 

3 Cetylpyridinium chloride 

4 1 -Menthol 

5 1-Carvone 

6 Streptococcus mutans IF013955 

7 Actinomyces viscosus T14V 

8 Bacteroides gingivalis 381 



The oil-soluble glycyrrhiza extracts A, B and C all showed antibacterial activities against 
the bacterium strains studied within the concentration range of 3.13-100 |ig/mL. Especially, the 
results of MIC against Bacteroides gingivalis, which is gram-negative anaerobic, were in the 
range of 3.13-6.25 ng/mL showing excellent antibacterial activity. However, the activities were 
found to be lower than those of cetylpyridinium chloride. On the other hand, no marked 
antibacterial activity was observed for 1 -menthol and 1-carvone in the concentration ranges used. 

Test Example 2 

The antibacterial activity of the oil-soluble glycyrrhiza extracts A and B in the presence 
of perfume components such as 1 -menthol, 1-carvone, etc., in the oral cavity bacteria were 
evaluated. The glycyrrhiza extracts of various concentrations containing 100 or 500 jig/mL of 
perfume components were added to BHI broth, and after inoculation and cultivation carried out 
similarly to Test Example 1, the presence of growth was examined. The results obtained are 
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shown in Table 2. The results show the minimum concentrations of glycyrrhiza extracts in 
ug/mL showing antibacterial activity in the presence of various perfume components. 



Table 2 
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SDOmk/** 


50 


50 


3.13 


6.25 












900ug/«l 


50 


50 


3.13 


6.25 



Minimum concentration showing antibacterial activity; ^ig/mL 

Key: 1 Perfume component 

2 Streptococcus mutans EF013955 

3 Bacteroides gingivalis 381 

4 Extract A Extract B 

5 No addition 

6 1 -Menthol 

7 1-Carvone 

8 Anisaldehyde 

9 Cinnamic aldehyde 

10 Isoamyl acetate 

11 Vanillin 



As is apparent from the results shown in Table 2, antibacterial activities of glycyrrhiza 
extracts A and B were markedly increased in the presence of 1 -menthol or 1-carvone. On the 
other hand, the presence of other perfume components did not affect the antibacterial activities of 
the glycyrrhiza extracts. 
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Test Example 3 

The composition of the Application Example 4 was used to prepare a mouthwash 
compounded with the oil-soluble glycyrrhiza extract C and 1 -menthol compounded (test sample). 
On the other hand, a mouthwash in which 1 -menthol substituted with vanillin at the same 
concentration (control sample 1) and mouthwash with no oil-soluble glycyrrhiza extract C 
compounded (control sample 2) were also prepared, and the antibacterial activities were 
compared. Specifically, BHI agar medium was cooled to 50°C after heat sterilization, a 
suspension was added of Actinomyces viscosus T14V (about 10 7 cells/mL) cultivated in advance 
in a BHI broth, and 10 mL of the mixture was poured immediately into sterilized Petri dishes of 
90 mm diameter for solidification. In each plate prepared, a column of 8 mm inner diameter and 
10 mm high was inserted, filled with one of the three kinds of mouthwash samples prepared as 
described above, and anaerobic cultivation was carried out at 37°C for 48 h. Subsequently, the 
diameter of a zone of no bacterial growth (inhibition zone) was measured to evaluate the 
antibacterial activity. 

The results obtained are shown in Table 3. 



As apparent from the results shown in Table 3, no inhibition zone at all was observed in 
control sample 2 containing no oil-soluble glycyrrhiza extract C. On the other hand, the control 
sample 1 showed an inhibition zone within the inner diameter of the cylinder, and the test sample 
compounded with the glycyrrhiza extract and 1 -menthol showed a large inhibition zone showing 
a strong antibacterial activity. 

Effect of the Invention 

According to this invention, it is possible to prepare an oral application composition 
containing a natural-origin antibacterial agent compounded and exhibiting excellent effects for 
prevention or treatment of dental caries or periodontal disease. 



Table 3 
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